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<The Amendment under PCT Article 34 made on July 6, 2005> 
Written Amendment 

(Amendment made based on Article 11 of Law Concerning the 
International Application of the Patent Cooperation 
Treaty and Related Matters^ equivalent to Article 34 (2) 

(b) of Patent Cooperation Treaty) 

To Commissioner of the Patent Office 
(To Examiner Kouichi HOSHINO) 

1. Indication of the International Application 



Address: 22-22, Nagaike-cho, Abeno-ku, Osaka-shi, 
Osaka 545-8522 JAPAN 



PCT/JP2004/15487 



2 . Applicant 



Name: 



SHARP KABUSHIKI KAISHA 



Country of nationality: 



JAPAN 



Country of residence: 



JAPAN 



3 . Agent 



Name : 



11233 Patent Attorney 



FUJIMOTO Eisuke 



Address : 



c/o Fujimoto Patent & Law Office 

Room 317, Sanno Grand Building 3F-, 

14-2, Nagata-cho 2-chome, Chiyoda-ku, Tokyo 

100-0014 JAPAN 



^mmsm?mLm-2z apr zoos 

4. Object to be amended (1) Claims 

5 . Content of the amendment 

(1) In Claim 1, "a predetermined wavelength" on line 17 is 
replaced by "the predetermined wavelength". 
(1) Claim 2 is totally replaced by 
"A reflector comprising: 

a discharge-type arc tube emitting light; 

a heat radiating means composed of a concave mirror shaped 
substrate having a thermal conductivity of 10 W/m- K or greater; 

a light-to-heat converting component arranged on the 
light-reflecting surface side of the heat radiating means 
for absorbing light of a predetermined wavelength range, 
radiated from the discharge-type arc tube and converting it 
to heat; 

a specific wavelength range reflecting component which 
reflects light of a specific wavelength range onto the 
light-to-heat converting component and permits light of the 
predetermined wavelength range to pass therethrough; and 

a buffering component consisting of an organic resin, 
disposed between the light-to-heat converting component and 
the specific wavelength range reflecting component for 
buffering so that the light-to-heat converting component and 
the specific wavelength range reflecting component will not 
come in direct contact with each other and for permitting 



light of the predetermined wavelength range that passes 
through the specific wavelength range reflecting component 
to pass therethrough". 

(2) In Claim 3, before "over the joined interface where the 
light-to-heat converting component and the heat radiating 
means are joined" on lines 2~4, "the light-to-heat converting 
component, the buffering component and the specif ic wavelength 
range reflecting component are laminated in the order 
mentioned over the reflective surface of the heat radiating 
means and joined in surface contact with one another; and" 
is inserted, and after "over the entire, joined interface" 
on line 2, "to diffuse light of a specific wavelength range 
so that the reflected light will not concentrate on a particular 
point" is inserted. 

(3) In Claim 4, "Claim 2" on line 1 is replaced by "Claim 
1, 2 or 3", and after "over the buff ering component-side surf ace 
" on lines 2-3, "over the entire surface, so that light of 
a specific wavelength range that could not be absorbed but 
was reflected will be made incident once again on the 
light-to-heat converting component and so that light that 
could not be absorbed but was reflected will not concentrate 
on a particular point" is inserted. 

(4) In Claim 5, "a substrate having a thermal conductivity 
of 10 W/m- K or greater" on lines 2-3 is replaced by "an aluminum 
substrate" . 



(5) In Claim 6, "Claims 2 to 5" on line 1 is replaced by 
"Claims 1 to 5". 

(7) In Claim 1, "Claims 2 to 6" on line 1 is replaced by 
"Claims 1 to 6". 

(8) Claim 8 is deleted 

(9) In Claim 9, "Claims 1 to 8" on line 2 is replaced by 
"Claims 1 to 7". 

6. List of the appended documents: 
(1) Claims after amendment 

Pages to 32 to 35 One copy for each 
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CLAIMS 

[1] (After amendment) A reflector comprising: 

a heat radiating means composed of a concave 
mirror-shaped substrate; 

a light-to-heat converting component arranged on the 
light-reflecting surface side of the heat radiating means 
for absorbing light of a predetermined wavelength range to 
converting it to heat; 

a specific wavelength range reflecting component which 
reflects light of a specific wavelength range onto the 
light-to-heat converting component and permits light of the 
predetermined wavelength range to pass therethrough; and 

a buffering component disposedbetween the light-to-heat 
converting component and the specific wavelength range 
reflecting component for buffering so that the light-to-heat 
converting component and the specific wavelength range 
reflecting component will not come in direct contact with 
each other and for permitting light of the predetermined 
wavelength range that passes through the specific wavelength 
range reflecting component to pass therethrough - 
[2] (After amendment) A reflector comprising: 
a discharge-type arc tube emitting light; 
a heat radiating means composed of a concave mirror shaped 
substrate having a thermal conductivity of 10 W/m- K or greater; 
a light-to-heat converting component arranged on the 
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light-reflecting surface side of the heat radiating means 
for absorbing light of a predetermined wavelength range, 
radiated from the discharge-type arc tube and converting it 
to heat; 

a specific wavelength range reflecting component which 
reflects light of a specific wavelength range, radiated from 
the discharge-type arc tube onto the light-to-heat converting 
component and permits light of the predetermined wavelength 
range to pass therethrough; and 

a buffering component consisting of an organic resin, 
disposed between the light-to-heat converting component and 
the specific wavelength range reflecting component for 
buffering so that the light-to-heat converting component and 
the specific wavelength range reflecting component will not 
come in direct contact with each other and for permitting 
light of the predetermined wavelength range that passes 
through the specific wavelength range reflecting component 
to pass therethrough - 

[3] (After amendment) The reflector according to Claim 1 or 
2, wherein the light-to-heat converting component, the 
buffering component and the specific wavelength range 
reflecting component are laminated in the order mentioned 
over the reflective surface of the heat radiating means and 
joined in surface contact with one another; and projections 
and indentations are formed over the entire, joined interface 



where the light-to-heat converting component and the heat 
radiating means are joined, to diffuse light of a specific 
wavelength range so that the reflected light will not 
concentrate on a particular point. 

[4] (After amendment) The reflector according to Claim 1, 
2 or 3, wherein projections and indentations are formed over 
the entire, buffering component side surface of the 
light-to-heat converting component, so that light of a 
specific wavelength range that could not be absorbed but was 
reflected will be made incident once again on the light-to-heat 
converting component and so that light that could not be 
absorbedbut was reflected will not concentrate on a particular 
point . 

[5] (After amendment) The reflector according to any one of 
Claims 1 to 4, wherein the heat radiating means is composed 
of an aluminum substrate and also provides the function of 
the light-to-heat converting component. 

[6] (After amendment) The reflector according to any one of 
Claims 1 to 5, wherein the light-to-heat converting component 
is formed by anodizing aluminum in an aqueous solution of 
chromic anhydride . 

[7] (After amendment) The reflector according to any one of 
Claims 1 to 6, wherein the buffering component is film-formed 
on the light-absorbing surface side of the light-to-heat 
converting component by calcining Si resin or polyimide resin 



at high temperatures. 
[8] (Deleted) 

[9] (After amendment) A light source device including a 
reflector according to any one of claims 1 to 7, in addition 
to a light source. 

[10] A projection display apparatus including a light source 
device according to Claim 9. 



<The Amendment under PCT Article 34 made on November 18, 
2005> 

Written Amendment 

(Amendment made based on Article 11 of Law Concerning the 
International Application of the Patent Cooperation 
Treaty and Related Matters, equivalent to Article 34 (2) 

(b) of Patent Cooperation Treaty) 

To Commissioner of the Patent Office 
(To Examiner Kouichi HOSHINO) 

1. Indication of the International Application 



Address: 22-22, Nagaike-cho, Abeno-ku, Osaka-shi, 
Osaka 545-8522 JAPAN 



PCT/JP2004/015487 



2. Applicant 



Name: 



SHARP KABUSHIKI KAISHA 



Country of nationality: 



JAPAN 



Country of residence: 



JAPAN 



3 - Agent 



Name : 



11233 Patent Attorney 



FUJIMOTO Eisuke 



Address : 



c/o Fujimoto Patent & Law Office 

Room 317, Sanno Grand Building 3F., 

14-2, Nagata-cho 2-chome, Chiyoda-ku, Tokyo 

100-0014 JAPAN 



iO/§77l88 

SESS'dFeiSSS 25 APR 2006 



4. Object to be amended 



(1) Claims 



5. Content of the amendment (cf. Appended paper) 
(1) In Claim 1, "range reflecting component to pass 
therethrough" on line 19 is replaced by "range reflecting 
component to pass therethrough, 

the reflector being characterized in that the light-to-heat 
converting component, thebuf f ering component and the specific 
wavelength range reflecting component are laminated in the 
order mentioned over the reflective surface of the heat 
radiating means and joined in surface contact with one another, 
and projections and indentations are formed over the entire, 
j oined interface where the light-to-heat converting component 
and the heat radiating means are joined, to diffuse light 
of a specific wavelength range so that the reflected light 
will not concentrate on a particular point". 
(2) In Claim 2, "to pass therethrough" on line 23 is replaced 
by "to pass therethrough, 

the reflector being characterized in that the light-to-heat 
converting component, the buffering component and the specific 
wavelength range reflecting component are laminated in the 
order mentioned over the reflective surface of the heat 
radiating means and joined in surface contact with one another, 
and projections and indentations are formed over the entire, 
j oined interface where the light-to-heat converting component 



and the heat radiating means are joined, to diffuse light 
of a specific wavelength range so that the reflected light 
will not concentrate on a particular point". 

(3) In Claim 3, "the light-to-heat converting component, . . - 
so that the reflected light will not concentrate on a particular 
point" on lines 2 to 23 is replaced by "projections and 
indentations are formed over the entire, buffering component 
side surface of the light-to-heat converting component^ so 
that light of a specific wavelength range that could not be 
absorbed but was reflected will be made incident once again 
on the light-to-heat converting component and so that light 
that could not be absorbed but was reflected will not 
concentrate on a particular point". 

(4) In Claim 4, " The reflector according to Claim 1, 2 or 
3, wherein" on lines 1 to 2 is replaced by "A reflector 
comprising: 

a heat radiating means composed of a concave 
mirror-shaped substrate ; 

a light-to-heat converting component arranged on the 
light-reflecting surface side of the heat radiating means 
for absorbing light of a predetermined wavelength range to 
converting it to heat; 

a specific wavelength range reflecting component which 
reflects light of a specific wavelength range onto the 
light-to-heat converting component and permits light of the 



predetermined wavelength range to pass therethrough; and 

a buffering component disposed between the light-to-heat 
converting component and the specific wavelength range 
reflecting component for buffering so that the light-to-heat 
converting component and the specific wavelength range 
reflecting component will not come in direct contact with 
each other and for permitting light of the predetermined 
wavelength range that passes through the specific wavelength 
range reflecting component to pass therethrough, 
the reflector being characterized in that". 
(5) Claim 5 is totally replaced by 
"A reflector comprising: 

a discharge-type arc tube emitting light ; 
a heat radiating means composed of a concave mirror shaped 
substrate having a thermal conductivity of 10 W/m- K or greater; 

a light-to-heat converting component arranged on the 
light-reflecting surface side of the heat radiating means 
for absorbing light of a predetermined wavelength range, 
radiated from the discharge-type arc tube and converting it 
to heat; 

a specific wavelength range reflecting component which 
reflects light of a specific wavelength range, radiated from 
the discharge-type arc tube onto the light-to-heat converting 
component and permits light of the predetermined wavelength 
range to pass therethrough; and 



a buffering component consisting of an organic resin, 
disposed between the light-to-heat converting component and 
the specific wavelength range reflecting component for 
buffering so that the light-to-heat converting component and 
the specific wavelength range reflecting component will not 
come in direct contact with each other and for permitting 
light of the predetermined wavelength range that passes 
through the specific wavelength range reflecting component 
to pass therethrough, 

the reflector being characterized in that projections and 
indentations are formed over the entire, buffering component 
side surface of the light-to-heat converting component, so 
that light of a specific wavelength range that could not be 
absorbed but was reflected will be made incident once again 
on the light-to-heat converting component and so that light 
that could not be absorbed but was reflected will not 
concentrate on a particular point". 

(6) In Claim 6, "the light-to-heat converting component is . . . 
chromic anhydride" on lines 2 to 4 is replaced by "the heat 
radiating means is composed of an aluminum substrate and also 
provides the function of the light-to-heat converting 
component" . 

(7) In Claim 7, "the buffering component is ... at high 
temperatures" on lines 2 to 5 is replaced by "the light-to-heat 
converting component is formed by anodizing aluminum in an 
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aqueous solution of chromic anhydride". 

(8) Added as Claim 8 is "The reflector according to any one 
of Claims lto7^ wherein the buffering component is film- formed 
on the light-absorbing surface side of the light-to-heat 

5 converting component by calcining Si resin or polyimide resin 

at high temperatures". 

(9) In Claim 9, "Claims 1 to 7" on line 2 is replaced by 
"Claims 1 to 8". 

6. List of the appended documents: 
10 (1) Claims after amendment 

Pages to 32 to 37 One copy for each 
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CLAIMS 

[1] (After amendment) A reflector comprising: 

a heat radiating means composed of a concave 
mirror-shaped substrate ; 

a light-to-heat converting component arranged on the 
light-reflecting surface side of the heat radiating means 
for absorbing light of a predetermined wavelength range to 
converting it to heat; 

a specific wavelength range reflecting component which 
reflects light of a specific wavelength range onto the 
light-to-heat converting component and permits light of the 
predetermined wavelength range to pass therethrough; and 

a buffering component disposed between the light-to-heat 
converting component and the specific wavelength range 
reflecting component for buffering so that the light-to-heat 
converting component and the specific wavelength range 
reflecting component will not come in direct contact with 
each other and for permitting light of the predetermined 
wavelength range that passes through the specific wavelength 
range reflecting component to pass therethrough, 
the reflector being characterized in that the light-to-heat 
converting component , the buffering component and the specific 
wavelength range reflecting component are laminated in the 
order mentioned over the reflective surface of the heat 
radiating means and joined in surface contact with one another. 
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and projections and indentations are formed over the entire, 
j oined interface where the light-to-heat converting component 
and the heat radiating means are joined, to diffuse light 
of a specific wavelength range so that the reflected light 
will not concentrate on a particular point. 
[2] (After amendment) A reflector comprising: 

a discharge-type arc tube emitting light; 

a heat radiating means composed of a concave mirror shaped 
substrate having a thermal conductivity of 10 W/m- K or greater; 

a light-to-heat converting component arranged on the 
light-reflecting surface side of the heat radiating means 
for absorbing light of a predetermined wavelength range, 
radiated from the discharge-type arc tube and converting it 
to heat; 

a specific wavelength range reflecting component which 
reflects light of a specific wavelength range, radiated from 
the discharge-type arc tube onto the light~to-heat converting 
component and permits light of the predetermined wavelength 
range to pass therethrough; and 

a buffering component consisting of an organic resin, 
disposed between the light-to-heat converting component and 
the specific wavelength range reflecting component for 
buffering so that the light-to-heat converting component and 
the specific wavelength range reflecting component will not 
come in direct contact with each other and for permitting 



light of the predetermined wavelength range that passes 
through the specific wavelength range reflecting component 
to pass therethrough,. 

the reflector being characterized in that the light-to-heat 
converting component, the buffering component and the specific 
wavelength range reflecting component are laminated in the 
order mentioned over the reflective surface of the heat 
radiating means and joined in surface contact with one another, 
and projections and indentations are formed over the entire, 
j oined interface where the light-to-heat converting component 
and the heat radiating means are joined, to diffuse light 
of a specific wavelength range so that the reflected light 
will not concentrate on a particular point- 
[3] (After amendment) The reflector according to Claim 1 or 
2, wherein projections and indentations are formed over the 
entire, buffering component side surface of the light-to-heat 
converting component, so that light of a specific wavelength 
range that could not be absorbed but was reflected will be 
made incident once again on the light-to-heat converting 
component and so that light that could not be absorbed but 
was reflected will not concentrate on a particular point. 
[4] (After amendment) A reflector comprising: 

a heat radiating means composed of a concave 
mirror-shaped substrate ; 

a light-to-heat converting component arranged on the 



light-reflecting surface side of the heat radiating means 
for absorbing light of a predetermined wavelength range to 
converting it to heat; 

a specific wavelength range reflecting component which 
reflects light of a specific wavelength range onto the 
light-to-heat converting component and permits light of the 
predetermined wavelength range to pass therethrough; and 

a buffering component disposed between the light-to-heat 
converting component and the specific wavelength range 
reflecting component for buffering so that the light-to-heat 
converting component and the specific wavelength range 
reflecting component will not come in direct contact with 
each other and for permitting light of the predetermined 
wavelength range that passes through the specific wavelength 
range reflecting component to pass therethrough^ 
the reflector being characterized in that projections and 
indentations are formed over the entire, buffering component 
side surface of the light-to-heat converting component, so 
that light of a specific wavelength range that could not be 
absorbed but was reflected will be made incident once again 
on the light-to-heat converting component and so that light 
that could not be absorbed but was reflected will not 

concentrate on a particular point. 

[5] (After amendment) A reflector comprising: 
a discharge-type arc tube emitting light; 
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a heat radiating means composed of a concave mirror shaped 
substrate having a thermal conductivity of 10 W/m- Kor greater ; 

a light-to-heat converting component arranged on the 
light-reflecting surface side of the heat radiating means 
for absorbing light of a predetermined wavelength range, 
radiated from the discharge-type arc tube and converting it 
to heat; 

a specific wavelength range reflecting component which 
reflects light of a specific wavelength range, radiated from 
the discharge-type arc tube onto the light-to-heat converting 
component and permits light of the predetermined wavelength 
range to pass therethrough; and 

a buffering component consisting of an organic resin, 
disposed between the light-to-heat converting component and 
the specific wavelength range reflecting component for 
buffering so that the light-to-heat converting component and 
the specific wavelength range reflecting component will not 
come in direct contact with each other and for permitting 
light of the predetermined wavelength range that passes 
through the specific wavelength range reflecting component 
to pass therethrough, 

the reflector being characterized in that projections and 
indentations are formed over the entire, buffering component 
side surface of the light-to-heat converting component, so 
that light of a specific wavelength range that could not be 
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absorbed but was reflected will be made incident once again 
on the light-to-heat converting component and so that light 
that could not be absorbed but was reflected will not 
concentrate on a particular point. 

[6] (After amendment) The reflector according to any one of 
Claims 1 to 5^ wherein the heat radiating means is composed 
of an aluminum substrate and also provides the function of 
the light-to-heat converting component. 

[7] (After amendment) The reflector according to any one of 
Claims 1 to 6, wherein the light-to-heat converting component 
is formed by anodizing aluminum in an aqueous solution of 
chromic anhydride. 

[8] (After amendment) The reflector according to any one of 
Claims 1 to 7^ wherein the buffering component is film-formed 
on the light-absorbing surface side of the light-to-heat 
converting component by calcining Si resin or polyimide resin 
at high temperatures. 

[9] (After amendment) A light source device including a 
reflector according to any one of claims 1 to 8, in addition 
to a light source. 

[10] A projection display apparatus including a light source 
device according to Claim 9. 



